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In a previous publication3 it was shown that spinal transection is
followed by a pronounced reduction of tissue permeability.' Since
it is known that spinal reflex centers for the liberation of epinephrine
are located in the thoracic segment of the splnal cord,4 and since
Favilli reported a reduction in skin permeability after.epinephrine
injections, the question arose as to whether the liberation of this
substance was a factor in the effects of spinal section.
Accordingly, a series of experiments was instituted in an attempt
to duplicate Favilli's results and to study the action of ergotamine
tartrate on any epinephrine effects which might be observed. The
effects of ibilateral adrenalectomy were also investigated.
Method and materials
Albino rabbits were used in the experiments involving drug effects and
albino rats in those concerned with adrenalectomies. The latter animals
were kept on a diet of milk and bread and, postoperatively,- unmited quanti-
ties of 0.85 per cent sodium chloride solution were made avaqlable to them.
The spreading of injected India ink was used as a test for tissue permea-
bility. The ink was suspended in an equal volume of distilled water, from
it a 20 per cent suspension in physiologic saline was made, and-of this 0.5 cc.
were injected intradermally. For the epinephrine injections,; 0.05 cc. of
epinephrine chloride solution 1:1000 (Parke Davis) were added to the
saline-ink mixture (0.45 cc.). Ergotamine injections contained 0.45 cc. of
the saline-ink mixture and 0.05 cc. of Gynergen (Sandoz). Ergotamine
and epinephrine injections contained 0.05 cc. of each drug and 0.4 cc. of the
saline-ink mixture. Spreading factor (hyaluronidase) was prepared by grind-
ing 1 gm. of rat testicles in 1 cc. of physiologic saline. After filtration,
saline was added to make a total volume of 10 cc. Diluted India ink was
added (20 per cent) as indicator for skin permeability; 0.5' cc. of' this prepa-
ration were used intradermally and when epinephrine was used with spreading
factor 0.05 cc. of this drug were added to 0.45 cc. of the testicle extract.
Each animal received injections of the saline-ink mixture on one side and
the spreading of this material was measured 24 hours after injection. In the
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series involving the use of spreading factor each animal was given injections
of spreading factor to determine the activity of the hyaluronidase in the
particular animal. The experimental injections were made in comparable
areas on the opposite flank 24 hours after injection of the control materials.
In the experiments dealing with adrenalectomies control injections were per-
formed preceding the operations and some control operations were performed,
merely uncovering the adrenal glands without removing them.
All injections were made intradermally by means of a tuberculin syringe.
The hair was removed with an electric clipper, and the skin not brought into
contact with any chemicals. The spreading of the injected material was
measured, by means of a planimeter, 24 hours following injection.
Twelve rabbits received control injections in one flank and 24 hours
later epinephrine injections in the opposite flank; this to determine the local
reactions. To ascertain the generalized cutaneous effects 6 rabbits received
control injections and 24 hours later these were repeated on the opposite flank
and simultaneously 0.1 cc. of epinephrine chloride 1:1000 mixed with saline-
ink was injected intradermally in the thigh (i.e., at a distance of several
centimeters). To measure the epinephrine effect upon hyaluronidase 12
rabbits received control injections of spreading factor and 24 hours later
they were given injections of spreading factor and epinephrine.
In the ergotamine tartrate studies 12 rabbits received injections containing
ergotamine tartrate 24 hours after having received control injections, while
for determining the effects of a mixture of ergotamine tartrate and epinephrine
6 rabbits were given injections, 24 hours following control injections, con-
taining both ergotamine tartrate and epinephrine.
After having received control injections 12 albino rats underwent bilateral
adrenalectomy under light nembutal anesthesia. On the third postoperative
day similar saline and India ink injections were given into the dermis of the
opposite flank.
Results
As to the local effects of the epinephrine it was found that the
skin permeability was reduced by 39.2 per cent. The spreading of
India ink and saline containing epinephrine differed from what was
observed if no epinephrine were present. With epinephrine an
ischemic halo appeared at the periphery of the slowly spreading ink
spot 30 to 60 minutes after injection. This appeared to prevent
further extension and spreading was resumed at a much slower rate
a few hours later. An area of hyperemia then appeared at the
periphery of the final ink spot which was always much smaller than
the controls. After one or two days the center of the ink spot
became necrotic. This necrosis was never seen in the controls and
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was not observed when ergotamine tartrate or hyaluronidase was
injected with epinephrine.
The reduction of the spreading of saline and India ink when
epinephrine was
given simultane-
ously at a distant
point was the same
as the reduction in
spread observed at
the site of injection
of epinephrine.
The reduction
ofspreadingcaused
by epinephrine in
the presence of
spreading factor
was comparalble to
the reduction due
to epinephrine in
samples containing
no hyaluronidase.
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The effects of epinephrine, ergotamnine tartrate, and adrenal- ectomy on the spreading of India ink in the rabbit skin.
Ergotamine tartrate caused a 20 per cent reduction in the spread
of India ink as compared with the control areas. When ergotamine
tartrate and epinephrine were injected simultaneously in the propor-
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Comparison of the reduced skin permeability caused Comment
by epinephrine and by spinal section with and without T
the presence of spreading factor. 1ne experiments pre- sented confirm the results of Favilli2 and show that epinephrine reduces skin permeability.
This effect occurs regardless of the presence of spreading factor, but
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does not take place in the presence of ergotamine tartrate. Epi-
nephrine in the doses employed here causes local necrosis, an effect
which is prevented by ergotamine tartrate or spreading factor.
Epinephrine reduces skin permeability both locally and generally.
This epinephrine effect is qualitatively and quantitatively comparable
to that seen previously3 in spinal animals (see Chart 2).
Following bilateral adrenalectomy a moderate increase in skin
permeability was observed. Control animals did not show this fol-
lowing mere uncovering ofthe adrenal glands without their removal.
However, in previous work3 rabbits occasionally showed a compara-
ble increase in skin permeability following laminectomies without
manipulation of the spinal cord.
Summary
1. Epinephrine causes local and generalized reduction of skin
permeability followed by local necrosis.
2. These effects are prevented by ergotamine tartrate, which per
se reduces skin permeability slightly.
3. The presence of spreading factor does not interfere with the
epinephrine effect 'but it does prevent local necrosis.
4. A slight increase in skin permeability is observed in adrenal-
ectoimized rats.
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